The CD4 molecule transmits biochemical information important in the regulation of T lymphocyte activity.
The role of the CD4 molecule in the transmission and regulation of the biochemical signals involved in T cell activation was investigated using an anti-CD4 monoclonal antibody termed 6B10. 6B10 immunoprecipitated the 55-kDa CD4 molecule and detected an epitope of CD4 that overlapped with that detected by OKT4A, B, and D. 6B10, 6B10 Fab fragments and recombinant HIV envelope glycoprotein (gp120) induced calcium mobilization in PBMC. 6B10 stimulation also resulted in calcium mobilization in murine L cells expressing transfected CD4 gene products, indicating that CD4-mediated calcium mobilization occurred independently of the CD3/T cell receptor (TCR) complex. 6B10 induced a phosphatidylinositol response, but the response resulted in reduced inositol phosphate production compared to levels obtained using OKT3. Though 6B10 caused calcium mobilization and a phosphatidylinositol response, 6B10 did not induce DNA synthesis. The amount of inositol phosphates produced by 6B10 may be below the threshold necessary for cell cycle progression. We hypothesized that 6B10-mediated calcium mobilization is important in the regulation of T cell proliferation. 6B10, but not 6B10 Fab fragments, inhibited OKT3-induced DNA synthesis. Furthermore, 6B10 but not 6B10 Fab fragments inhibited OKT3-induced calcium mobilization, suggesting that crosslinking of CD4 may be an important factor determining whether signals result in both the up- and down-regulation of CD3/TCR complex function. The implication of this work is that signals generated via the CD4 molecule are important in the regulation of T cell function and that the signals generated as a result of HIV gp120 binding to CD4 can contribute to the mechanism by which HIV inhibits T cell function.